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Abstract 
 
Background: New Zealand has the third highest rate of obesity in the world. Monitoring 
health trends from a young age can help health promotors get a better idea of what is 
happening as our population ages and can provide insight into challenges that different 
age group faces in terms of health. Adolescents are a key part of our population to 
monitor as they are old enough to start making their own decisions, but are still young 
enough to be positively influences about lifestyle habits. Self-reports have always been a 
controversial area of data collection due to the human error in reporting. Previous 
studies have assessed the agreement between self-reported and measured height, weight 
and calculated from these values, body mass index (BMI), in adolescents however, no 
studies have investigated ability of New Zealand adolescents to self-report. 
Objective: The aim of the current study is to investigate if Otago adolescents could 
accurately self-report weight and height, if these self-reported values could be used to 
calculate and accurately place individuals into the correct BMI categories, and if not, what 
factors influenced adolescent’s ability to self-report. 
Design: The Otago Secondary Schools Lifestyle Survey Two (OSSLS2) provided the cross-
sectional data for this thesis. Participants completed an online survey which consisted of 
a set of seven questionnaires which collected data on several aspects of nutrition and 
health. Weights and heights were measured by trained researchers after completion of 
the relevant self-report questions. Bland Altman plots were used to assess the agreement 
of the data between self-reported and measured values.  
Results: 681 Otago secondary students participated from 11 schools across the area, and 
on average, adolescents significantly underestimated height and weight by 2cm and 0.8kg 
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respectively (both p<0.001). BMI was significantly overestimated by 0.6kg/m2 (p<0.001). 
However, 81.7% were categorized into the correct BMI category using self-reported 
height and weight. Male adolescents underestimated height to a greater extent than their 
female peers (mean difference -2.5cm, p= 0.029). 25% of overweight and 39% of obese 
participants significantly underestimated their weight by a mean 2.3kg and 5.5kg more so 
than those in the normal BMI category (both p<0.05).  
Conclusion: Despite some misclassification, the Bland-Altman plots showed that self-
reports for this population were accurate considering the extreme body changes 
adolescents go through during this time. Some groups within this population did tend to 
underestimate weight to a greater extent than others, however the 81.7% of the 
population could be correctly placed into the correct BMI category by the self-reported 
values the adolescents provided. This shows the usefulness that self-reported data can 
bring to large population based studies with limited time, budget or resources and could 
be useful in epidemiological studies. 
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1. Introduction 
 
New Zealand’s (NZ) childhood obesity statistics are far from ideal. Approximately 
31% of our younger population, under the age of 18 are obese (World Health 
Organisation, 2016a). An obese adolescent is more likely to develop type two diabetes, 
cancer or experience stroke or heart disease in later life than those who are normal 
weight (World Health Organisation, 2016a). During this already difficult time in an 
adolescents life, obesity can  lead to difficulty breathing, hypertension, or various 
psychological effects such as depression (World Health Organisation, 2016a).  
Monitoring obesity and finding simple and effective ways to track weight in large 
populations is crucial to allow for monitoring of wellbeing on a large public scale 
(Ministry of Health, 2008). The most effective way to monitor trends within and 
between populations is by using body-mass index (BMI) data. BMI provides a measure 
of an individual’s body weight relative to their height, and also is an important tool for 
researchers who want to identify the proportion of the population that are at risk of  
developing chronic lifestyle diseases from the complications associated with obesity 
(Ministry of Health, 2008).  
If it was found that adolescents could self-report their height and weight accurately 
future epidemiological studies targeting this demographic could save time and money, 
by using self-reported data, while capturing a relatively accurate estimate of what is 
really happening within our population (Gebremariam et al., 2014).  
Despite the ease of use self-reported weight and height promises, previous research 
has tended to show that some misreporting does occur in adolescents. Most 
commonly, weight is underestimated and height is overestimated, which leads to BMI 
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calculated from self-reported values to be underestimated (Brener, McManus, Galuska, 
Lowry, & Wechsler, 2003; Gebremariam et al., 2014; Himes, Hannan, Wall, & 
Neumark-Sztainer, 2005; Sherry, Jefferds, & Grummer-Strawn, 2007; Wang, Patterson, 
& Hills, 2002). This misreporting of height and weight typically leads to 
misclassification of some overweight or obese individuals, who, due to the error in 
reporting, end up being placed into the 18-25 BMI category (Sherry et al., 2007).  
 
Previous studies have also shown certain lifestyle factors or groups within 
populations are more likely to misreport than others (Sherry et al., 2007). Within all 
age groups there is a tendency to misreport height and weight to a greater extent if 
you are overweight or obese (Sherry et al., 2007). Some studies have shown 
overweight or obese adolescents underreport weight up to 4kg more than their 
normal weight peers (Béghin et al., 2013).  
 
At the time this thesis was published no other studies in New Zealand have 
investigated the accuracy of self-reported weight and height in the adolescent 
population. The aim of this thesis is to measure the agreement between measured and 
self-reported height, weight and BMI in 681 Otago adolescents. The secondary aim is 
to identify some food and activity related lifestyle factors that could influence the 
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2. Literature Review 
2.0.1 Introduction 
With 31% of the children within our population classified as obese, New Zealand’s 
population has the third highest rate of obesity in the world (World Health 
Organisation, 2016a). These high rates of obesity have huge implications for the future 
health of the country, as complications associated with increased adiposity are known 
to be carried into adulthood (World Health Organisation, 2016a). An obese adolescent 
who carries excess weight is more likely to experience stroke, ischemic heart disease, 
type two diabetes mellitus, or develop cancer when they are older (World Health 
Organisation, 2016a). These diseases are very serious and can lead to premature 
death or disability (World Health Organisation, 2016a). Obese children can also 
experience more immediate complications of obesity such as increased risk of bone 
fractures, difficulty breathing, hypertension, blood lipid changes, poor blood glucose 
control, and psychological effects (World Health Organisation, 2016a).  
The dramatic shifts that have occurred in obesity rates over the last 30 years suggest 
that more people are becoming obese due to the nature of the environment, rather 
than through genetic changes (World Health Organisation, 2016a). Being able to easily 
identify those at risk of complications that are associated with being overweight or 
obese is important for tracking health trends and monitoring the overall well-being of 
the population (Ministry of Health, 2008). One way to capture these trends within and 
between a population is by recording Body-Mass Index (BMI). BMI not only provides a 
crude measure of one’s body fatness, it also provides researchers with a measure that 
can be used to find the proportion of a population who are most at risk of developing 
chronic disease from complications of obesity (Ministry of Health, 2008).  
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If adolescents can accurately self-report their weight and height, future research 
targeting this demographic will have the potential for wider scope in epidemiological 
studies. Analyses of data on weight and height can help capture obesity trends, track 
weight changes and health into adulthood (Gebremariam et al., 2014). While it is 
acknowledged that accurately measured data is needed for many studies, using self-
reported data can capture trends of a large population quickly and simply, over vast 
geographical distances without the need for a face-to-face appointment with a 
researcher (Gebremariam et al., 2014). The current study will look at New Zealand 
adolescent’s ability to self-report weight and height.   
2.1.0 Self-reporting Anthropometric Data 
2.1.1 Benefits of self-reporting 
When collecting survey data for studies, many researchers rely heavily on the 
participants’ ability to self-report facts as accurately as possible (Gorber, Tremblay, 
Moher, & Gorber, 2007; Yoong, Carey, D'Este, & Sanson-Fisher, 2013). Self-reported 
data collection methods are simple to administer and collect, are practical, cost-
effective, and work most effectively within large study populations (Gorber et al., 
2007).  
2.1.2 Limitations of self-reporting  
Limitations for self-reported values mainly arise from the misreporting that can easily 
occur when asking someone how tall they are and how much they weigh (Gorber et al., 
2007; Ng et al., 2011; Yoong et al., 2013). Other common sources of error could arise 
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from participants misunderstanding the questions, poor memory, response bias, and 
social desirability (Gorber et al., 2007; Podsakoff & Organ, 1986; Yoong et al., 2013).  
2.2.0 Self-Reporting weight and height in Adults 
 2.2.1 Self-reporting weight 
Many studies have been conducted on adults’ ability to accurately self-report height 
and weight (Burton, Brown, & Dobson, 2010; Gorber et al., 2007; Ng et al., 2011; 
Pursey, Burrows, Stanwell, & Collins, 2014; Stommel & Schoenborn, 2009). One very 
informative study was completed in 2007 by Gorber et al. This systematic review 
looked at 64 observational or experimental studies that compared self-reported 
weight and height of adults to objective anthropometric measures prior to 2004 
(Gorber et al., 2007). Key results from this review were consistent with other 
literature, Gorber et al. showed the majority of men and women tended to 
underestimate weight, with differences ranging between 0.2-1.9kg in males, and 0.3-
2.6kg in females (Gorber et al., 2007). In studies that investigated an overweight 
population, both men and women underestimated weight significantly more than 
those within the normal BMI category. In these three studies, overweight men 
underreported differences in weight by 2.1kg, 2.8kg and 3.0kg, while women in those 
same three studies underreported weight by 0.9kg, 2.4kg and 2.3kg (Allison et al., 
1998; DelPrete, Caldwell, English, Banspach, & Lefebvre, 1992; Tell, Jeffery, Kramer, & 
Snell, 1987).   
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 2.2.2 Self-reported height 
Gorber et al. showed that within the general population, both men and women were 
likely to overestimate height (Gorber et al., 2007). Overestimation from males ranged 
between 0.6-2.3cm, while overestimation from women ranged between 0.6-2.2cm 
(Gorber et al., 2007). Within the studies included in the Gorber et al. review that only 
investigated overweight individuals, both men and women overestimated height by 
1.7-3.0cm and 0.3-1.5cm respectively (Gorber et al., 2007). Only two studies showed 
adults were likely to underestimate height, with one of the studies showing men and 
women underestimated height by 1.3cm and 1.7cm respectively (Bolton-Smith, 
Woodward, Tunstall-Pedoe, & Morrison, 2000; Hensley, 1998). A suggestion posed by 
the authors of this study, to account for the underestimation of height was that adults 
within this population may have only had knowledge of their height from before they 
had reached their full height (Bolton-Smith et al., 2000). In certain populations height 
could be less affected by social desirability than weight, which could lead to people 
being more likely to report it honestly (Bolton-Smith et al., 2000).  
 2.2.3 Calculated BMI from self-reported weight and height 
Once self-reported weights and heights are collected, BMI can be calculated from 
those values. Gorber et al. showed that out of the studies included in the review that 
specifically investigated BMI, only two did not show that BMI tended to be 
underestimated (Gorber et al., 2007). This underestimation of BMI ranged between 0 
– 2.1kg/m2 for men and 0 – 2.2kg/m2 for women (Gorber et al., 2007). Only two 
studies found that BMI was overestimated by men and women by 0.5kg/m2 and 
0.9kg/m2 respectively (Bolton-Smith et al., 2000; Gorber et al., 2007).  
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 2.2.4 Interpretation 
Overall trends in self-reporting showed an underestimation of weight and BMI and 
overestimation of height (Gorber et al., 2007). The mean differences between self-
reported and measured values were often relatively small, <2.5cm for height or <3kg 
for weight (Burton et al., 2010; Gorber et al., 2007). This level of agreement was 
concluded to be sufficient for self-reported weight and height to be deemed 
appropriate for use as a simple, accurate, and cost-effective way to estimate BMI 
within the majority of the population when taking direct measurements is not 
possible (Gorber et al., 2007).  
2.3.0 Self-reporting weight and height in New Zealand adults 
 2.3.1 Findings 
At the time this literature review was conducted there were only two New Zealand 
studies that had looked at self-reported weight and height compared to measured 
values in adults (Sharples, Crutchley, García, Gray, & Horwath, 2012; Stewart, Jackson, 
Ford, & Beaglehole, 1987). Sharples et al. investigated adults aged 40-50 years, while 
Stewart et al. investigated a wider sample of adults aged 35-65 years (Sharples et al., 
2012; Stewart et al., 1987). Both studies found that height was overestimated by men 
and women by between 0.61-3.5cm, and found weight to be underestimated by a 
mean difference of at least 0.58kg (Sharples et al., 2012; Stewart et al., 1987). 
Interestingly, Sharples et al. showed no significant difference between self-reported 
weights when compared to measured values for either sex (Sharples et al., 2012).  
Both studies showed men (85.3%) and women (92.9%) could place themselves within 
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the correct BMI category by using self-reported data (Sharples et al., 2012; Stewart et 
al., 1987).  
 2.3.2 Limitations 
The lack of other recent New Zealand based studies to support these results poses an 
issue with respect to reliability of this data. The age of the data set used in the 
Sharples et al. study could pose an issue as reports of weight and height were taken 
from the “Life in New Zealand Survey”, which was conducted in 1989 (Sharples et al., 
2012). Stewart et al. also had an older data set, as the study was conducted in 1982, 
using data from a predominately Caucasian population (Stewart et al., 1987). A lot has 
changed since the 1990’s, specifically the increase in media portrayal of the perfect 
body shape or weight (Holmstrom, 2004). Rising obesity rates could also influence 
results, as people may become accustomed to the increase in body size. This 
normalisation could lead to overweight individuals underestimating weight to a 
greater extent as they see themselves as “normal” among their peers (Holmstrom, 
2004). Changes in New Zealand’s demography could also account for misreporting in 
today’s population, as many parts of the country now have a more diverse range of 
ethnicities, such as an increase in proportion of people from the Pacific Islands 
(Statistics New Zealand, 2013a). All of these factors could influence the willingness 
and ability of New Zealanders in today’s society to report their true weight and height.  
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2.4.0 Self-reported weight and height in adolescents 
2.4.1 Self-reported weight 
Many lifestyle habits are formed at a young age, which is why researchers choose to 
look at a population aged less than 18 years old for tracking obesity and other health 
and wellbeing trends (Ministry of Health, 2016). Researching adolescents’ ability to 
accurately self-report weight and height before they reach adulthood is important as, 
depending on the population, age could ultimately be an important factor that 
influences one’s ability to self-report accurately (Sherry et al., 2007). Literature to 
date has shown that adolescents were more likely to underestimate their weight, then 
height, when self-reporting, with a range of underestimation falling between 0.60kg-
4.7kg (Brener et al., 2003; Clarke, Sastry, Duffy, & Ailshire, 2014; De Vriendt, 
Huybrechts, Ottevaere, Van Trimpont, & De Henauw, 2009; Giacchi, Mattei, & Rossi, 
1998; Himes et al., 2005; Rasmussen, Holstein, Melkevik, & Damsgaard, 2013; Seghers 
& Claessens, 2010; Wang et al., 2002). Adolescent girls underestimated weight more 
so than boys, with this trend increasing with age (Clarke et al., 2014). However, 
studies have shown that both sexes were more likely to underestimate their weight if 
they were overweight or obese (Béghin et al., 2013; Wang et al., 2002).  One study 
found that underestimation was only significant for girls who had gone through 
puberty, and another for those who had not been weighed recently (Béghin et al., 
2013; Rasmussen et al., 2013). Only one study showed potential accuracy for self-
reported weight amongst adolescent boys, as they couldn’t accurately say if 
underestimation was occurring frequently enough to make a difference to the mean 
(Clarke et al., 2014).  
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2.4.2 Self-reported height 
Studies showed that adolescents were likely to overestimate their height somewhere 
between 0.14cm-6.9cm (Béghin et al., 2013; Brener et al., 2003; Gebremariam et al., 
2014; Giacchi et al., 1998; Himes et al., 2005; Rasmussen et al., 2013; Seghers & 
Claessens, 2010; Wang et al., 2002). Interestingly only two studies concluded that self-
reported measures of height would not be a reliable way to collect accurate data from 
a population due to the extent to which overestimation occurred (Drake et al., 2013; 
Giacchi et al., 1998). Only one study found underestimation of height up to 0.47cm, but 
this finding was only significant in boys, (De Vriendt et al., 2009). No reasons were 
given within this study as to why this could have occurred (De Vriendt et al., 2009)  
2.4.3 BMI calculated from self-reported weight and height 
Due to the general overestimation of height and underestimation of weight in the 
majority of studies, BMI was then underestimated by at least 0.24kg/m2-2.6kg/m2 
(Brener et al., 2003; De Vriendt et al., 2009; Drake et al., 2013; Gebremariam et al., 
2014; Giacchi et al., 1998; Himes et al., 2005; Seghers & Claessens, 2010; Sherry et al., 
2007). Overall there was a slight trend showing that underestimation of self-reported 
values of weight and height tended to place adolescents into the into the BMI category 
below that of what they should have been categorized in. However, categorisation of 
participants into their correct BMI groups was typically very accurate, and differences 
in self-reported weight and heights were often not great enough to participants into 
the incorrect BMI category (Béghin et al., 2013; Himes et al., 2005; Wang et al., 2002). 
Interestingly, younger adolescents reports of height and weight were more likely to 
have a higher percentage of students with correctly classified BMI compared to 
adolescents 16 years and above (Strauss 1999).  
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2.4.4 Interpretation 
The majority of studies showed that adolescents overestimated height and 
underestimated weight, however, most concluded that using self-reported reports 
would be an accurate way to collect BMI data and monitor obesity trends of a 
population (Clarke et al., 2014; Gebremariam et al., 2014; Himes et al., 2005; 
Rasmussen et al., 2013; Wang et al., 2002). However, due to the age of the majority of 
the studies data set, using conclusions to relate to New Zealand adolescents might not 
be relatable to reflect the current population. At the present time no studies have been 
conducted to assess adolescents’ ability to self-report weight and height in New 
Zealand.  
2.5.0 The adolescent age group 
2.5.1 Why is this group important? 
Adolescents between the ages of 13 and 18 are an important part of the population 
when targeting the prevention of many chronic diseases (Gebremariam et al., 2014; 
Wong et al., 2015). Independent lifestyle and food choices are developed during these 
years, and are likely to be continued into adulthood, along with the associated risk 
factors these habits create (Gebremariam et al., 2014; Howe, Black, Wong, Parnell, & 
Skidmore, 2013; Wong et al., 2015). If poor health status or a significant factor that 
affects health can be identified and prevented before these individuals reach 
adulthood, New Zealander’s health status could be improved significantly and the 
strain on the public health system could be reduced (Ministry of Health, 2016).  
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2.5.2 Challenges faced when working with adolescents 
There are challenges to working with many groups within a population and in 
particular adolescents. Being aware of these challenges and accounting for them 
before undertaking research is the best way to minimise bias. The most useful place to 
recruit adolescents is through schools. However due to busy semesters this can 
sometimes be a challenge unless there is buy-in from teachers or the school principal 
(Lent, Brown, & Hackett, 1994). It is also important to consider the environment 
where the participants are answering the questions, as adolescents can be influenced 
by their surroundings or by the opinions of their peers (Béghin et al., 2013; 
Gebremariam et al., 2014). Therefore, by ensuring rooms are kept quiet while 
individuals answer questions, and that posters or pictures around the rooms are kept 
to a minimum, with no obvious nutrition advertising to influence thoughts, bias could 
be minimised (Béghin et al., 2013; Gebremariam et al., 2014). Adolescent’s ability and 
willingness to accurately recall facts around their body size during puberty is still 
unclear, and could be investigated further to see if mood or changing hormones levels 
influence accuracy of self-reports (Rasmussen et al., 2013).  
2.6.0 Potential factors influencing accuracy in self-reports of adolescents’ 
weight and height 
 2.6.1 Age 
The age of the participants is an important factor to consider when considering self-
reported weight and height data (Clarke et al., 2014). Many age dependent factors 
could influence the accuracy of self-reported weight and heights such as, maturity, 
recall ability, awareness of weight and height and the influence of social desirability 
(Clarke et al., 2014; Gorber et al., 2007; Podsakoff & Organ, 1986). The impact social 
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desirability has when answering sensitive questions on weight and height can change 
over time due to social norms and stigmas associated around weight and body image 
(Clarke et al., 2014; Gorber et al., 2007). The effect social desirability has on 
individuals does vary greatly, however younger adolescents, transitioning through 
puberty, may be more effected than adults (Clarke et al., 2014). Due to the age of 
participants, puberty could play a role in the ability of adolescents to self-report 
information accurately. A child can grow 5-8 cm within a year, and during adolescence 
this growth rate increases dramatically (Abbassi, 1998; Spear, 2002). This rapid 
change in height and weight could influence adolescent’s ability to report accurately if 
they have not weighed or been measured within the last few months.  
2.6.2 Sex 
As mentioned in section 2.3.3, previous studies have shown differences in self-reports 
between boys and girls ability to self-report weight and height (Béghin et al., 2013; 
Clarke et al., 2014; Gebremariam et al., 2014). Girls are more likely to misreport 
weight, whereas boys were generally more likely to misreport height (De Vriendt et al., 
2009; Gebremariam et al., 2014; Rasmussen et al., 2013).  The influence of puberty, 
and differences between boys and girls during this time in terms of their mood or 
emotional state, could also influence accuracy of self-reports (Béghin et al., 2013).  
 2.6.3 Socio-economic status (SES) 
SES reflects the household income, and can influence education opportunities, reflect 
parental education level, influence sporting opportunities and overall household 
budget (Himes et al., 2005). Lower SES households are more likely to be budget driven 
when selecting food, which could limit the quality or variety in the diet. Lower SES 
   15 
households may not be able to afford to allow their children to compete in some 
sports which require expensive uniforms or equipment or travel to venues. These 
factors could lead to an increase in BMI for adolescents in low income homes, and 
those with an increase BMI could be less likely to self-report weight and height 
accurately (Darmon & Drewnowski, 2008).   
 2.6.4 Diet quality 
A poor diet is often associated with higher body weight, whereas a healthy balanced 
diet is usually associated with a normal body weight (Wong et al., 2015). Diet quality 
could therefore impact the accuracy of self-reports, especially weight, as a healthy 
eating adolescent might expect to weigh less than they actually do because they follow 
a balanced eating pattern.  
2.6.5 Dieting status  
This factor also ties in with social desirability (Gebremariam et al., 2014). Many 
adolescents may think that they need to go on a diet because they are not happy with 
their body image. A dieting adolescent will be more likely to be aware of their weight, 
and therefore in theory should be able to self-report accurately (Gebremariam et al., 
2014). However, being more aware of their weight could also cause them to be less 
accurate in their reporting of weight, as they could be embarrassed or confused about 
how they feel about their body size (Gebremariam et al., 2014).  
 2.6.6 Participation in team sports 
Adolescents who participate in sports are more likely to have a healthy body weight, 
and lead a healthier lifestyle than those who do not (Deforche, De Bourdeaudhuij, & 
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Tanghe, 2006). Depending on the sport, adolescents may have heightened awareness 
of their body weight, especially if their sport demands them to conform to a certain 
body size or shape, such as for rowing, dance or gymnastics (Deforche et al., 2006).  
2.7.0 Gaps in literature to date 
There are currently no studies of adolescents in New Zealand that investigate ability 
to accurately report weight and height. This is a gap in the current evidence as data 
from other Western nations may not be applicable to New Zealand adolescents only to 
social and cultural differences (Statistics New Zealand, 2013a). It would be beneficial 
to improve the reliability of future data if studies looked into other contributing 
factors that could influence one’s ability to self-report accurately so that any potential 
biases could be minimised (Sherry et al., 2007).  
2.8.0 Summary 
 2.8.1 Agreements within the literature 
The overestimation of height and underestimation of weight and BMI in adolescents 
was reported consistently throughout the literature (Béghin et al., 2013; Brener et al., 
2003; Himes et al., 2005; Sherry et al., 2007; Wang et al., 2002). Many studies showed 
that certain groups within the population were more likely to misreport to a greater 
extent than others, with the most common group to misreport being those who were 
overweight or obese (Sherry et al., 2007). The majority of studies also agreed that 
misreports of weight were more likely to occur to a greater extent from girls (Béghin 
et al., 2013; Clarke et al., 2014; Gebremariam et al., 2014).  
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2.8.2 Disagreements within the literature 
Most of the adolescent studies were generally consistent in the methods that were 
used, however the margin of error from not weighing/measuring individuals straight 
after they answered how much they weigh and how tall they were, was an issue in 
some studies (Drake et al., 2013; Himes et al., 2005; Sherry et al., 2007). It would be 
beneficial for future studies to record weight and height measures from participants 
as close to the time of self-reported data collection as possible. This way no 
environmental or time factors could influence the potential changes that could occur 
when comparing reported and measured weight and height (Sherry et al., 2007).  
 2.8.3 Conclusion 
Evidence suggests adolescents are likely to overestimate their height, and 
underestimate weight, with overweight or obese adolescents being most likely to 
underestimate weight and to a greater extent than adolescents with a normal BMI 
(Béghin et al., 2013; Giacchi et al., 1998; Himes et al., 2005; Wang et al., 2002). The 
margin of error varies between studies, however most agree that despite the variation 
in self-reported data, reports were accurate enough to place the majority of 
individuals into their correct BMI category (Béghin et al., 2013; Brener et al., 2003; 
Himes et al., 2005; Wang et al., 2002) 
2.9.0 The current study 
The current study will assess the ability of New Zealand adolescents to self-report 
weight and height. Analyses of data will be made to see if demographic or other 
external factors have an impact on the individual’s ability to self-report. Results from 
this study will then allow researchers to gauge whether or not data collected from this 
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population can be used as an accurate way to categorise BMI, or quickly collect 
anthropometric data from a high proportion of the population. Based on the results, 
researchers may be able to use self-reported values to categorise BMI accurately 
enough to estimate the future health risks for this population, while saving time and 
money on data collection.  
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Aim Methods Results Conclusions Mean 
Differences 
Gebremariam 
et al. 2014 
 
 






N= 828 adolescents. 13 year 
olds. Survey taken to see 
attitudes and health 
behaviours. Self-reported 
weight and height were 
taken – then participants 
were physically measured. 
BMI was calculated from 
self-reported and actual 
measures to compare 
differences.  
BMI was under-reported by 
overweight boys and girls, as well as 
girls trying to lose weight, and girls 
and boys who perceived their weight 
to be too high. Underweight girls 
over-reported BMI. Magnitude of 
difference in BMI very small at group 
level, but varied greatly at 
individuals. Frequent weighing might 
not change accuracy of self-reports.  
Weight perception & control 
behaviour- related to accuracy 
of self-reported BMI.  
No association between self-
weighing at home and the 
perceived importance of weight 
for how adolescents see 












Clarke et al. 
2014 
To see if self-
reporting bias was 
constant over time, 
or whether 
adolescents became 
more inaccurate in 
reporting their 
weight as they got 
older.  
(Examined bias 
such as sex, race, 
education level.) 
N= 15,701 adolescents, 
followed up over 11 years 
into adulthood. Mean age at 
initial survey 16.8yrs.  
Home interviews were used 
to collect data and each 
participant was interviewed 
approx. 3 times during the 
course of the study. 
Respondents were asked to 
report their weight in 
pounds, and this was later 
converted into kg.  
Adolescent girls tended to 
underreport their weight. This 
tendency to underestimate 
continued on into adulthood for girls. 
Race generally did not account for 
any ability to report more or less 
accurately, however young Asian 
women were more likely to be able 
to report their weight accurately 
compared to other young women 
from different races.  
Boys showed no evidence of 
underreporting when estimating 
their weight both in adolescence and 
into adulthood.  
Adolescent boys are accurate in 
reporting their weight and 
remain so into adulthood. Based 
on these results, a correction 
factor for self-reporting would 
not be required for boys, 
however, should still be used for 
girls-young women (except 
those of Asian ethnicity).  
Note: Rates of underreporting 
could have been effected by the 
fact respondents were 















and height and 
actual weight in 
N= 572. Weights and 
heights of Australian 
adolescents aged 15-19 
years who participated in 
the 1995 Australian 
National Health Survey 
Self-reported weight was 
underreported. (Range: -15.1kg to 
43.2kg). Self-reported height was 
over-reported (Range: -19.9 to 
20.7cm). Mean weight and height 
difference from actual values were 
Self-reported weight and height 
have to be used more cautiously 
for predicting actual overweight 
or obesity classifications in older 
adolescents compared with in 




height: 1.1cm.  
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height.  (NHS) and National 
Nutrition Survey (NNS). 
not significantly different between 
genders. 
Differences in self-reporting was 
significantly higher in overweight 
and obese BMI groups when 
compared with normal/underweight 
BMI categories.   
adolescents.  
Beghin et al. 
2013 
Assess factors that 
have an effect on 
the accuracy of self-
reported weight 
and height in 
adolescents  
 
N= 3865 European 
adolescents aged 12.5-
17.5years.  
Students took questionnaire 
and then were measured for 
height and weight. 
Differences were calculated.  
On average the population 
underestimated weight, and 
overestimated height.  
Obese girls overestimated height and 
weight. Obese boys also 
overestimated height and weight but 
not to the same extent as obese girls.  
Underestimation of weight did occur 
more so in some specific parts of the 
population (1.25kg), however this 
was only significant in girls who had 
finished puberty.  
Self-reports of weight and height 
made by adolescents are 
reasonably inaccurate. This 
inaccuracy is strongly influenced 























height: 0.15cm.  










reported height and 
weight are for 
adolescents 
between two time 
points.  
N= 4619 American 
adolescents (of this 2032 
were chosen to be weighed 
and measured). With-in 
grades 9-12 were chosen. 
Students took part in two 
surveys, two weeks apart, 
those students who were 
Mean difference between self-
reported height and weight between 
the two time points were small.  
Gender, grade, or race/ethnicity 
didn’t show any subgroup 
differences on the reliability of 
measures. On average, students 
overestimated their height and 
Self-reported height, weight, and 
BMI calculated from these 
values were reliable, but were 
different from measured height, 
weight, and BMIs that were 









BMI: 2.6kg/m2.  
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Brener et al. 
(cont.) 
measured had 
measurements taken after 
the first survey.  
underestimated their weight, the 
mean BMI based on self-reported 
height and weight (23.5 kg/m2) was 
lower than the mean BMI based on 
measured height and weight 
(26.2kg/m2).  






















estimates that use 
body mass index 
when objectively 
measuring height 
and weight in a full 
sample is not 
feasible 
N= 1840 adolescents aged 
12-18years. Data collected 
as part of a longitudinal 
health study through 
telephone interview. Of the 
1840 participants, 407 had 
measurements taken for 
weight and height.   
 
Among adolescents with self-
reported and measured data, the 
obesity prevalence was lower when 
using self-report compared with 
actual measurements. The obesity 
prevalence from multiple imputation 
(20%) was much closer to estimates 
based solely on measured data 
(20%) compared with estimates 
based solely on self-reported data 
(12%), indicating improved 
accuracy. In multivariate models, 
estimates of predictors of obesity 
were more accurate and 
approximately as precise (similar 
confidence intervals) as estimates 
based solely on self-reported data.  
The two-method measurement 
design offers researchers a 
technique to reduce the bias 
typically inherent in self-
reported height and weight 
without needing to collect 
measurements on the full 
sample. This technique enhances 
the ability to detect real, 
statistically significant 
differences, while minimizing 
the need for additional 
resources. 
Underestimation 











dropped by 6.2% 
when using self-
reported data.  
Giacchi et al. 
1998 
Investigate the 
issue of systematic 
bias in self-reported 
weight and height, 
and produce a 
simple procedure 
which can be used 
to correct reporting 
bias. 
N=143, secondary students 
from Siena, Italy. Group 
taken from the Food 
Behavior Survey (n=779).  
Males and females underreported 
weight and over-reported height.   
BMI was underestimated by both 
genders. This underestimation had 
the biggest effect on the overweight 
and obese group, as once corrections 
had been made almost half of the 
overweight group had incorrectly 
classified themselves into the normal 
weight category.  
 
Tendency for adolescents to 
report the “slim” body type, 
justifies the need for using 
conversion factors when 
correcting for BMI distributions 
that were calculated from self-
reported data.  
Underestimation 




by 8% when 
using self-
reported data.  
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potential bias may 
come from when 
adolescents self-
report weight, 
height and BMI.  
N= 3797, aged 12-18. 
Minnesota youth. Data was 
collected as part of Project 
EAT (Eating Among Teens). 
Participants were asked in a 
personal interview, how tall 
they were in feet and inches 
and how much they 
weighed in pounds. Later 
during the same day (or on 
the following day), height 
and weight were measured.  
Adolescents of both genders did 
overestimated height, underestimate 
weight, and underestimate BMI.  
Significant associations of errors in 
self-reports with age, race/ethnicity, 
and socioeconomic status suggested 
that differences in self-reporting did 
alter according to these factors.  
 
Self-reports of height, weight, 
and BMI are on the average, 
good representations of the 
measured counterparts; 
however, there were errors in 
the self-reports which are 
related to characteristics of 
youth. Consequently, findings 





























investigated to see 
if these associations 
are effected by 
dieting status.  
N= 681 students from 
Otago, mean age 15.8years. 
(Aged 14-18). 
Data collected via a survey 
on computer in class time. 
Whether the student was on 
a diet was examined along 
with using PCA (Principle 
components analysis) to 
determine dietary patterns. 
Body mass index (BMI), 
waist circumference (WC), 
waist-to-height ratio 
(WHtR), fat mass index 
(FMI), and fat-free mass 
index (FFMI) were 
examined as outcomes. 
PCA produced three dietary patterns: 
‘Treat Foods’, ‘Fruits and Vegetables’, 
and ‘Basic Foods’. A standard 
deviation increase in ‘Basic Foods’ 
was associated with a 3.58% 
decrease in FMI in the total sample. 
When separate sex analysis was 
undertaken significant negative 
associations were found in boys only, 
between the ‘Basic Food’ score and 
WC, WHtR, FMI, and FFMI, while the 
‘Fruits and Vegetables’ pattern was 
negatively associated with FMI. 
Associations between ‘Treat Foods’ 
and BMI, WC, and WHtR in non-
dieters were positive, while these 
associations were negative for all 
other participants 
Significant associations were 
found between dietary patterns 
and indices of both central and 
total adiposity, but not BMI. 
Therefore, using only BMI 
measures may not be useful in 
this age group. Since our results 
were significant for boys and not 
girls, nutrition messages 
designed to prevent obesity may 
be particularly important for 




study though).  






capability to report 
their weight, height 
and BMI, and to 
collect data on what 
bias’s effect this age 
group and their 
ability to self-
report.  
N= 2100, demark 
adolescents, aged 11-
15years, completed a cross-
sectional questionnaire to 
see response capability of 
students’ reports of 
perceived ability to report 
weight & height and 
weighing & height 
measuring history. Direct 
measures of height and 
weight were collected by 
school health nurses.  
One third of the students had low 
response capability for weight and 
height, and every second student had 
low response capability for BMI. The 
proportion of missing values on self-
reported weight and height was 
significantly higher among students 
who had not weighed themselves 
recently or measured how tall they 
were recently, as well as in those 
who had reported they had low 
recall ability. These findings were 
due to a larger systematic 
underestimation of weight among 
girls who were not weighed recently, 
and among girls with low recall 
ability for weight.  
 
This study indicates that 
response capability may be 
relevant for the accuracy of girls’ 
self-reported measurements of 
weight and height. Similar 
analyses based on other and less 








recently: 2.7kg.  
Overestimation 
of height in boys: 
0.25cm.  












To investigate the 
validity of self-
reported height and 
weight of 
adolescents, to see 
if they can place 
themselves in the 
correct BMI 
category and to see 
if weighing 
behavior has an 
influence on 
accuracy 
N=982, Belgium 10-18 year 
olds.  
Adolescents reported their 
height, weight, weighing 
behavior and eating 
patterns in a questionnaire. 
Afterwards, their height and 
weight were measured and 
their Body Mass Index 
(BMI)-categories were 
determined using age- and 
gender-specific BMI cut-off 
points.  
Both girls and boys underreported 
their weight. Height was 
overestimated by girls and 
underestimated by boys. Cohen’s d 
indicated that this misreporting’s 
were in fact trivial. The prevalence of 
underweight was overestimated 
when using the self-reported BMI for 
classification, whilst the prevalence 
of overweight and obesity was 
underestimated. Gender and 
educational level influenced the 
accuracy of the adolescents’ self-
reported BMI. Weighing behavior 
only positively influenced the 
accuracy of the self-reported weight 
and not height or BMI. 
Adolescents’ self-reported 
weight and height cannot 
replace measured values to 
determine their BMI-category, 
and should not be used when 
classifying this age group into 
underweight, overweight or 
obese categories due to the high 
misclassification of participants 












height: 0.38cm.  
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Seghers et al. 
2010 
Validity of self-
reported height and 




N= 798 students aged 8-11 
years. Study took place in 
Flanders, a northern Dutch 
speaking part of Belgium. 
Completed a questionnaire 
and then students were 
asked into another room to 
have anthropometry 
measures taken.  
Preadolescents overestimated 
height, underreported weight and 
BMI. Approximately 15% of children 
were misclassified in BMI categories 
when self-reported data was used, 
especially in the underweight 
(thinness) and obese categories.  
Children age 8 to 11 years were 
not able to accurately estimate 
their actual height and weight, 
leading to high rates of 
misclassification into BMI 
categories.  
overestimated 
height: 0.54 ± 
5.17 cm. 
underreported 
weight: 0.80 ± 





by 0.47 ± 1.79 
kg/m2 






To examine the 
accuracy of self-
reported height and 




Literature review, looked at 
Peer-reviewed articles of 
studies that were conducted 
in the United States, that 
compared self-reported to 
measured height, weight, 
and/or body mass index 
data to classify BMI among 
adolescents. 
55-76% of adolescents could provide 
self-reported data to calculate BMI 
that placed them in the same BMI 
category as BMI calculated from 
measured values.  
However, the number of participants 
in the overweight BMI category 
dropped by 0.4-17.7% when 
classifying BMI with self-reported 
data.  
Females underestimated weight 
more than males. Overweight 
individuals underestimated weight 
to a greater extent than non-
overweight individuals.   
Self-reported data is valuable if 
that is the only source of data 
that can be obtained. However, 
there is tendency for self-
reported values to misclassify 
individuals into the incorrect 
BMI category, so much so that 
one-fourth to one-half of those 
who should be in the overweight 
BMI category would be 
misclassified as normal weight.  
Underreported 
BMI by 0.4-













reported height and 
weight to actual 
height and weight 
in a cross-sectional 
sample of 
adolescents.  
Anthropometric data was 
obtained for 1932 
adolescents aged between 
12-16 years who were 
enrolled in the NHANES III 
study. Self-reported weight 
and height was available for 
1657 of these adolescents.  
Self-reported weights and heights 
were significantly lower than 
measured weights. Differences 
between actual weight and self-
reported weight were significantly 
greater for obese children compared 
with non-obese children. Self-
reported data could still place 94% 
of children into the correct BMI 
category.  
Self-reported heights and 
weights were extremely reliable 
for the prediction of obesity 
related morbidities and 
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3. Objective Statement 
 
The aim of this thesis is to assess the agreement between self-reported and measured 
weights and heights in 681 Otago adolescents who participated in the OSSLS2 study. 
Further, to investigate accuracy, selected food and activity based lifestyle factors will to 
be explored to see if any of these are associated with the accuracy in adolescents self-
reports.  
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4. Subjects and Methods 
 
The following section of this thesis is adapted from the published paper (Wong et al., 2015). 
 
Study Design and Participants 
Data for this thesis were collected as part of the Otago School Students Lifestyle Survey 
Two (OSSLS2). This cross-sectional study recruited adolescents aged 14-18 years, from 
schools within the region of Otago, New Zealand. The majority of schools within the Otago 
region were approached to take part in the study. Classes with Year 11-13 students were 
randomly selected from each school. Smaller schools in the area only had one class 
participate, whereas larger schools had three or four. Students from the chosen classes 
were given an information pack about the study a week before data collection, which 
contained a consent form as well as information for both the student and legal guardians 
about the study. To participate in the study, the students had to sign the consent form, 
however if they did not want to complete the study, students could opt-out by not signing. 
Students could opt-out of the study at any time even if they signed the consent form. If 
the student’s guardian did not want their child to participate they could also sign a form 
for the student to opt-out of the study. This study was approved by the University of 
Otago Human Ethics committee.  
 
The OSSLS2 Survey 
The data for this thesis was collected between February and June 2011, however the 
survey and data collection techniques were initially piloted on a smaller sample of 
Dunedin students from a similar adolescent age group (Year 10 students). During this 
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time the survey was tested to see if it could be completed within the one-hour time slot 
students would have for the actual survey as well as ensuring questions were clear and 
validated. After the pilot was complete the OSSLS2 survey was rolled out using the online 
programme LimeSurvey. The survey consisted of a set of seven questionnaires which 
collected data on aspects of nutrition and health. Students reported information such as, 
date of birth, age, sex, ethnicity and residential address. Data were also collected on body 
composition, eating behaviours, food choice, physical fitness, active commuting, 
stationary transport and psychosocial correlates of diet. Participants were entered into 
the draw to win a $25 Hoyts movie voucher once the survey was complete, and had a one 
in forty chance of winning a voucher.  
 
Demographics 
The question within OSSLS2 for identifying ethnicity was taken from the New Zealand 
Census survey question, as it provided a wider range of options for individuals to 
accurately identify their ethnicity (Statistics New Zealand, 2013c). For the purpose of this 
thesis, ethnicity was prioritised into three main categories based on the most common 
answers from the OSSLS2 questionnaire. These groups were Maori, Pacific and New 
Zealand European/other (NZEO). The “other” group included Indian, Asian, European 
students and any other ethnic group that was too small to allow for separate analysis. The 
home address that students provided was used to calculate neighbourhood deprivation 
level or NZDep06 which was used as a marker of socio-economic status (SES). This area 
based deprivation index combines nine variables from information collected in the 2006 
Census to reflect the eight dimensions of deprivation (Statistics New Zealand, 2013d). For 
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example, owning a house, and having access to a car. The NZDep06 scale is categorized as 
1; being the least deprived, to 10; being the most deprived. Further categorisation of this 
scale into three categories resulted in low SES (NZDep06 scores of 8-10); medium SES 
(NZDep06 scores of 4-7); and high SES (NZDep06 scores of 1-3).  School decile data was 
also collected, and is determined by NZDep06 of the students attending the school. The 
higher the school’s decile, the more students it has from less deprivation areas. Because 
there are no low decile schools (<5) in the Otago area, schools were categorised into two 
groups; “middle” –which ranged from school’s with a decile rating 5-7 and “high” –which 
included school’s with a decile 8-10.  
 
Sport Participation and Physical Activity  
Participants were asked how many hours per week they committed to playing sports that 
they had selected they were involved in, both in school hours and outside school time, 
with options including <1hour, 1-2hours, 3-5hours or >6hours per week. The question 
“Are you involved in any sport or do you belong to any sports teams”  was taken from the 
New Zealand Youth survey (Adolescent Health Research Group, 2008). For those students 
who did not participate in any school sports questions focussed on barriers that 
prevented them from participating. The number of minutes of physical activity 
participants did per day was also investigated to see if they were meeting the 
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Diet Quality Index (DQI) 
A scoring system to represent participants’ diet quality was validated in the pilot sample 
of the OSSLS2 population. This was named the New Zealand Diet Quality Index for 
Adolescents (NZDQI-A) and was calculated from summaries of food frequency 
questionnaires completed in the OSSLS2 survey. Scoring systems used to create this index 
are explained elsewhere, but a higher score reflects a higher quality diet (Wong, Parnell, 
Howe, Black, & Skidmore, 2013). The Diet Quality Index looked at participant’s responses 
on aspects such as serving sizes and variety of the diet and helped assess whether or not 
participants were meeting food group recommendations for their age group, as described 
in the New Zealand Food and Nutrition Guidelines for Healthy Adolescents (Ministry of 
Health, 1998).  
 
Height and Weight 
Within the OSSLS2 questionnaire two simple questions were asked to collect adolescents 
self-reported height and weight. “How tall are you in centimetres (without shoes)” and 
“How much do you weigh in kilograms (without shoes)”. Participants were given a range 
of options to choose from for both height and weight, increasing by 1cm or 1kg, and 
selected the option that best described them. There was no option for “I don’t know” so 
students had to provide an answer from the list of options provided. All body 
composition measurements were undertaken by trained research assistants from the 
University of Otago using standardised measuring protocols. Students were asked to 
remove their shoes, and to stand up straight by the research assistants, who then 
explained and if necessary, assisted students to place their head in the Frankfort plane 
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position. Height (cm) was measured twice to the nearest mm using a calibrated portable 
stadiometer (University of Otago). If the two measurements were greater than 5cm apart 
a third measure was taken and the average of the two closest readings were used. For 
weight (kg) measures participants were asked to take their shoes and socks off and were 
to be in light clothing. Weight was measured using a calibrated segmental machine to the 
nearest 0.1kg (BC-418, Tanita Corporation, Japan).  
 
Body-Mass Index 
Body-Mass Index (BMI) was calculated as weight (kg) divided by height (m) squared. Age 
specific BMI z-scores were calculated using the 2007 World Health Organisation (WHO) 
growth charts to ensure that BMI measures were representative of age and sex (World 
Health Organisation, 2016b). BMI categories (underweight BMI, normal BMI, overweight 
and obese) were determined using the WHO cut-off points as follows: underweight (z-
score <-2, n=6), normal weight (n=491), overweight (z-score >1, n=133) and obese (z-
score >2, n=51). Because of the small percentage of individuals in the underweight 
category, for the purpose of this study, underweight participants were grouped with the 
normal weight participants.  
 
Statistical Analysis  
Any surveys with incomplete demographic information and poorly completed responses 
were excluded for the final analysis. The most common reasons for classification of a 
poorly completed survey included similar clicking patterns, with extreme selection of 
answers on the left or right of the page, or answers that were the same for each question 
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in a particular section of the survey which had constant contradictory responses to 
similar questions and/or several unrealistic responses that were physically or 
biologically impossible.  
 
Bland-Altman plots were used to assess agreement between self-reported and measured 
data. These plots take the average of the measured value and the self-reported value 
along the horizontal axis, and the difference between the two values on the vertical axis 
(Giavarina, 2015). Limits of agreement that are used in conjunction with these plots are 
calculated at 2 SD from the mean difference between the two measures and capture 95% 
of the study population. If there is a bias between the different measures, then the limits 
of agreement will be asymmetric around zero. For the purpose of this study, Bland-
Altman plots were used in conjunction with Spearman’s correlation coefficients, however, 
in assessment of agreement the Bland-Altman plots are preferable because correlation 
does not specifically assess agreement between two variables, but rather if the two 
measures are simply related (Giavarina, 2015).  
 
Cross-classification tables were also used to identify the percentage of participants 
allocated to the correct BMI category, based on their self-reported data. Mixed effects 
regression models were used to investigate predictors including age, sex, BMI category, 
meeting physical activity guidelines, sport participation, ethnicity, SES and DQI, to see if 
these factors influenced accuracy in self-reporting weight and height, with school as a 
random effect. These regressions were bootstrapped with 1000 replications to remove 
the dependence on distributional assumptions for inference. Regression coefficients, 95% 
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confidence intervals and p-values were calculated. As seen in Table 5, in the results 
section, only data sets from 505 participants could be used to investigate possible 
associations with external factors as some participants had too much missing data from 
activity or school sport based questions. However, despite the proportion of missing 
students (26%), there was no significant difference in the demographics of students who 
were not included in this analysis.  
 
Statistical analysis was undertaken using the STATA statistical software package version 
14.1 (StataCorp, College Station, TX, USA).  
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5. Results 
 
Of the twenty-four secondary schools within the Otago region, six were not invited to 
partake in the survey as the number of Year 11-13 students at each school was less than 
40. Out of the eighteen schools that were approached to take part in the OSSLS2 study, 
five declined, and two schools could not accommodate the time frame of the survey. The 
remaining eleven schools comprised of a total of 933 eligible participants. On the data 
collection days, 155 students were absent and 48 declined to participate. In total 730 
participants completed the survey, however 17 participants were excluded as their 
responses indicated that the survey was not completed properly. There were also 32 
participants who were excluded due to not having complete anthropometry, 
demographic or food habit data, resulting in a final sample size of 681 adolescents from 
11 different Otago Secondary Schools (Figure 1). Participants in the OSSLS2 represented 
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Figure 1: Eligible participants for OSSLS2 within the Otago region  
 
 
11 schools from the Otago region accepted  
933 Year 11-13 students 
 
7 schools from the Otago region declined, of which 
2 schools could not accommodate the time   
 
778 Year 11-13 students available for data collection 
 
730 Year 11-13 students took part in the 
survey 
713 Year 11-13 students provided survey data 
 
681 Year 11-13 students provided survey plus anthropometry data 
 
17 student’s responses indicated survey was not 
completed properly 
32 students did not complete questions on 
demographics, food or anthropometry  
155 students were absent for data collection 
 
48 students declined to participate 
18 Schools met criteria to be invited to partake in 
the survey  
 
24 schools within the Otago region 
3826 eligible Year 11-13 students 
 
   38 
Table 2: Characteristics of adolescents who took part in OSSLS2, n=681. 
Variable Meana/nb SDa/%b 
Agea (years) 16.3 0.9 
Sexb   
Male 297 43.6 
Female 384 56.4 
Ethnicityb   
Maori 59 8.7 
Pacific Peoples 10 1.5 
NZEO 612 89.9 
Socio-Economic Status (as defined by 
NZDep06)b 
  
High 350 52.7 
Medium 218 32.8 
Low 96 14.5 
Missing data 17 2.5 
School Decileb, c   
High 413 60.7 
Medium 268 39.4 
Physical Activityb   
60mins activity <5days/week 546 80.2 
60mins activity >5+days/week 135 19.8 
Minutes of School Sports per week b   
60mins 90 13.2 
>60mins 429 63.0 
Missing Data 162 23.8 
Dietary Quality Index Scoreb 52.4 15.4 
a Values in table expressed as Mean and SD in respective columns  
b Values in table expressed as n and percentage in respective columns  
c Schools with a decile 5-7 rating were classed as “medium” decile, while schools with a decile rating 8-
10 were classed as “high” decile.  
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Participants had a mean age of 16.3 years, (ranging between 14.4 years and 18.7 years) 
with 56.4% of students were female (Table 2). The majority (89.9%) of participants 
identified with a category within the New Zealand European and other (NZEO) ethnic 
group (Table 2). A total of 8.7% participants identified themselves as Maori, and 1.5% as 
Pacific Peoples (Table 2).  
 
The school deciles for the 11 participating schools ranged between five to ten. A total of 
60.7% of students were from the high decile schools, (decile 8-10) (Table 2). The majority 
of participants (52.7%) also came from higher socio-economic status (SES) areas (Table 
2). Only 2.5% of participants did not report home address data required to establish SES 





















   40 
Table 3. Self-reported and measured height, weight and BMIa from 681 Otago 
adolescents.  
 
Variable Mean SD/95% CI Min Max 
Height (cm)     
Self-
Reported 
168.9 13.7 90.0 210.0 
Actual 170.9 8.7 144.7 200.9 
Difference -2.0 -2.8, -1.1* -99.9 39.5 
Weight (kg)     
Self-
Reported 
65.3 12.7 25.0 130.0 
Actual 66.1 12.8 36.1 118.1 
Difference -0.8 -1.3, -0.3* -73.6 67.2 
BMI (kg/m2)     
Self-
Reported 
23.1 5.7 8.0 86.3 
Actual 22.6 3.6 15.3 37.3 
Difference 0.6 0.2, 0.9* -64.4 22.8 
*P-value <0.01 
a Self-reported BMI was calculated by research assistants from the self-reported height and weight that the 
students reported to give a “self-reported BMI”.  
 
Participants underestimated their height by an average of 2cm (-2.8, -1.1cm) (Table 3). 
Similarly, self-reports of weight were also underestimated when compared to measured 
values, with adolescents reporting that they were on average 0.8kg (-1.3, -0.3kg) lighter 
than what their actual weight was on the day anthropometric measurements were 
collected.  Interestingly, despite the underestimating of both height and weight, BMI 
calculated from self-reported height and weight tended to be overestimated (0.6kg.m2), 
indicating some adolescent’s misreports in weight and height could have placed them in 
the overweight group when they were in fact normal weight (Table 3). Mean measured 
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BMI was 22.6kg/m2 (Table 3) and this corresponded to a mean BMI z-score of 0.04 
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Table 4: Spearman correlations between self-reported height, weight, BMI and z-






BMI z-score a 0.8* 
a BMI z-score was only available for 672 participants due to exclusions from biologically impossible 
BMI z-scores calculated from self-reported data.  
*p-values all <0.001 
 
Spearman correlations were used to assess if there was an association between the self-
reported data and the measured data. A monotonic relationship was established, showing 
strong correlations between self-reported and measured values for all four variables 
(Table 4). Weight was most strongly correlated between the self-reported and measured 
values (r=0.9), which shows that, in general, those that reported their weight to be higher 
tended to have measured values that were correspondingly high, indicating that most 
adolescents were able to rank their weight fairly accurately. All correlations were 
statistically significant (p<0.001). Only 672 participants were included for this analysis as 
BMI z-scores for nine participants were excluded due to the self-reported height or 
weight values of those participants placing the individual outside a biologically plausible 
BMI z-score (<-5 or >5). 
 
As self-reported BMI, and BMI z-scores, were calculated using self-reported data for 
weight, height, age and sex, they are an extension of the height and weight agreements. 
Therefore, it is expected that associations will reflect this, for example if weight is 
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underestimated BMI could likely be underestimated also as BMI was calculated from 












   44 
 
Figure 2. Bland-Altman plot of self-reported height compared to measured height 
in adolescents (n=681). LOA: Limits of agreement  
 
The Bland-Altman plot for height shows that there was generally good agreement 
between self-reported and measured height, however shorter participants were more 
likely to underestimate their height (Figure 2), illustrated by the number of points lying 
below the limits of agreement on the lower end of the scale. The 95% limits of agreement, 
were -24.3 to 20.4cm. This means that 95% of the participants reported their height to be 
different from their actual height somewhere between these two limits. Only three 
participants overestimated their height by more than the upper limit of agreement of 
20.4cm, whereas 19 underreported their height by less than the lower limit of agreement 
of -24.3cm (Figure 2).  
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Figure 3: Bland-Altman plot of self-reported weight compared to measured weight 
in adolescents (n=681). LOA: Limits of agreement 
 
The Bland-Altman plot for weight shows that there was good agreement between self-
reported and measured weight. Only a small group of participants were outliers, 
illustrated by the points lying well above or well below the limits of agreement (Figure 3).  
The 95% limits of agreement were -14.1kg to 12.5kg meaning that 95% of the 
participants had a difference between their self-reported and measured weights 
somewhere between these two limits.   
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Figure 4: Bland-Altman plot of BMI calculated using self-reported weight and 
height compared to BMI calculated using measured weight and height in 
adolescents (n=681).  
 
a Self-reported BMI = BMI calculated as weight divided by height squared, using the self-reported weight and height 
values that the adolescents provided in the survey. 
LOA: Limits of agreement 
 
The Bland-Altman plot for BMI shows some agreement between self-reported BMI 
calculated from self-reported weight and height values compared to BMI calculated from 
measured values. Self-reported BMI was calculated using the weight and height values 
that participants supplied in the OSSLS2 survey. As the mean difference of 0.6kg/m2 
suggests, there was a tendency for this group to report height and weight in a way which 
lead to an overestimation of their BMI (Figure 4). The 95% limits of agreement were -9.5 
to 10.6kg/m2. Only three participants underestimated their BMI below the lower limit of 
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agreement of -9.5kg/m2, while seventeen overestimated their BMI by more than 
10.6kg/m2 (Figure 4). The Bland-Altman plot indicates that participants with a higher 
BMI were more likely to have misreported height and weight to a greater extent to place 
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Figure 5: Bland-Altman plot of BMI z-scores from self-reported weight and height 
compared to BMI z-scores from measured weight and height in adolescents 
(n=681).  
 
a Self-reported BMI = BMI calculated as weight divided by height squared, using the self-reported weight and height 
values that the adolescents provided in the survey. 
b z-scores derived from the World Health Organization (WHO) global database on childhood growth and malnutrition 
charts 
LOA: Limits of agreement 
 
The Bland-Altman plot for BMI z-scores shows reasonable agreement between z-scores 
derived from self-reported height and weight, compared to z-scores calculated from 
measured height and weight, as shown by the mean z-score difference of 0.05 (Figure 5). 
Standardized for age and sex, the BMI z-scores plot indicates that larger adolescents may 
be more likely to overestimate their BMI z-score, as indicated by the number of points 
located both above the mean, and above the upper limit of agreement of 1.5 (Figure 5).  
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Table 5: Predictors of accuracy in self-reporting weight and height in adolescents 
(n=505).  
Predictor Height Weight 
 
Regression 






Age (years) 0.1 (-0.8, 1.1) 0.820 -0.1 (-0.7, 0.5) 0.806 
Sex (male compared to 
female) 
-2.5 (-4.8, -0.3) 0.029 0.5 (-0.7, 1.8) 0.378 
BMI Category 
(compared to normal 
weight)a 
    
Overweight 1.0 (-2.0, 4.0) 0.515 -2.3 (-4.4, -0.2) 0.034 
Obese 2.5 (-0.2, 5.3) 0.074 -5.5 (-9.3, -1.6) 0.005 
Meeting Physical 
Activity Guidelinesb 
-0.7 (-3.3, 1.9) 0.584 0.1 (-1.0, 1.3) 0.797 
More than 1 hour of 
school sport per week 
(compared to <1hr) 
-1.5 (-3.9, 0.9) 0.214 -0.5 (-2.2, 1.0) 0.540 
Ethnicity (compared to 
NZEO) 
    
Maori -1.2 (-6.8, 4.3) 0.665 2.3 (-1.0, 5.7) 0.176 
Pacific Peoples 0.6 (-2.6, 3.8) 0.727 2.7 (-0.1, 5.5) 0.058 
SES (Compared to 
high) 
    
Low 1.8 (-0.7, 4.3) 0.154 0.3 (-1.3, 1.9) 0.706 
Medium 1.0 (-1.5, 3.4) 0.432 -0.6 (-2.1, 0.9) 0.423 
Diet Quality Index 0.0 (-0.1, 0.1) 0.613 0.0 (-0.1, 0.5) 0.891 
a BMI categories of “overweight” and “obese” were grouped using z-score cutoffs as described in 
methods  
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b Guidelines recommend 60minutes or more of exercise per day, compared to those students who 
weren’t meeting this 60min exercise per day.  
 
Only three predictors of accuracy were shown to be statistically significant (Table 5). 
Male students were more likely to underestimate their height than female students (on 
average by 2.5cm), while overweight and obese students were more likely to 
underestimate their weight compared to students with a normal BMI (on average by 
2.3kg and 5.5kg, respectively) (Table 5). On further examination, taking into account the 
effect size estimates, it appears that obese adolescents could be more likely to 
overestimate their height (on average by 2.5 cm), and Pacific Island adolescents could be 
more likely to overestimate their weight (on average by 2.7kg more) although these 
results were not statistically significant. There was no evidence that showed girls could 
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Table 6: Cross-Classification data comparing self-reported BMI z-score categories 













Underweight 3 (0.5) 3 (0.5) 0 (0.0) 0 (0.0) 
Normal 6 (0.9) 425 (63.2) 45 (6.7) 10 (1.5) 
Overweight 0 (0.0) 33 (4.9) 91 (13.5) 7 (1.0) 
Obese 0 (0.0) 1 (0.2) 18 (2.7) 30 (4.5) 
a First numbers within the table are written as N, and the bracketed number written as a percentage of 
sample population  
b Nine participants were missing self-reported BMI z-score categories as the self-reported weight or 
height they provided resulted in a biologically impossible BMI z-score of < -5 or >5.  
 
 
Overall 81.7% of participants could be correctly classified into the correct BMI z-score 
category based on the weight and height values they reported in the survey (Table 6). Out 
of those who had a normal BMI, 87% could be correctly classified into the normal BMI 
category. Within the overweight group 69% could be correctly classified as overweight, 
while 25% were misclassified as normal and 5% were misclassified as obese (Table 6). A 
total of 61% of obese individuals were correctly classified into the obese category, while 
37% were misclassified as overweight, and 2% were misclassified as normal weight 
(Table 6). BMI z-scores for nine participants were not included as the self-reported height 
or weight values those participants provided in the survey placed them outside a 
biologically plausible BMI z-score (<-5 or >5).  
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6. Discussion 
 
Although many previous validated studies have investigated self-reported height and 
weight in adolescents, the present thesis adds to the literature by investigating the 
relationship between self-reported and measured height, weight, and BMI in a sample of 
New Zealand adolescents, from the Otago region, a previously untested population. The 
results showed that when compared to measured anthropometric data this adolescent 
population underestimated height and weight, which lead to an overestimation in BMI 
(0.6kg/m2) calculated from these measures. However, despite this slight overestimation, 
82% of adolescents could be placed in the correct BMI category based on BMI calculated 
from self-reported data.  
 
Underestimation of height within this adolescent population was not in agreement with 
the majority of previous research, which show they are more likely to overestimate 
height (Brener et al., 2003; Himes et al., 2005; Sherry et al., 2007; Wang et al., 2002). 
However, two studies did show that adolescents underestimated height, but one of these 
studies only showed significant underestimation in boys (De Vriendt et al., 2009; Strauss, 
1999). This supports the current thesis findings as even though both boys and girls 
underestimated height, boys did so to a greater extent than girls, by at least 2.5cm or 
more. Neither studies that showed underestimation of height in adolescences 
hypothesised why this was the case, however a study conducted on Scottish adults 
suggested that underestimation could arise from knowing a height measure that was 
taken before an individual had reached their fully grown adult height (Bolton-Smith et al., 
2000). Adolescents of this age, particularly boys, are still undergoing pubertal growth 
   53 
changes, therefore height could change dramatically over a period of a few months 
(Abbassi, 1998; De Vriendt et al., 2009). Overestimation of BMI was another unusual 
finding within this age group that was not found in other adolescent studies (Brener et al., 
2003; Himes et al., 2005; Sherry et al., 2007; Wang et al., 2002).  This overestimation of 
BMI may have arisen due to height being underestimated more by the shorter 
participants in this Otago population. This is shown in Figure 2. (refer to page 44) with 
large differences on the left hand side of the plot, which indicates that some adolescents 
probably did not have any idea of their true height.  There was no option for I don’t know, 
so there is no way of knowing if lack of knowledge could have influenced this study 
population.  
 
The mean underestimation of weight of 0.8kg was consistent with results for other 
published studies (Béghin et al., 2013; Gebremariam et al., 2014; Sherry et al., 2007; 
Wang et al., 2002). However, unlike these studies no significant differences in accuracy of 
self-reported weight and measured weight between boys and girls were shown in this 
thesis. It was not surprising to find overweight and obese adolescents were more likely to 
underestimate their weight by at least 2.3-2.5kg or more compared to those who were 
normal BMI (Béghin et al., 2013; Giacchi et al., 1998; Sherry et al., 2007; Wang et al., 
2002). Despite the trend to underestimate weight and height, adolescents within this 
Otago population were relatively accurate in their self-reports, this is especially 
impressive as during these school years the body changes a lot in terms of both shape and 
height (Abbassi, 1998; De Vriendt et al., 2009).   
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Misclassifications can arise from using self-reported data to place individuals into BMI 
categories (Sherry et al., 2007). Within this population, 81.7% of Otago adolescents could 
be placed in the correct BMI category based on self-reported data. This was consistent 
with other studies that showed in general self-reported values could classify the majority 
of adolescents into the correct BMI category (De Vriendt et al., 2009; Sherry et al., 2007; 
Wang et al., 2002). It is important to note that even BMI calculated from measured values 
is not without measurement error. This error could mean that some individuals may still 
be placed into the incorrect BMI category, especially if they are athletic or muscular 
(Rothman, 2008).  
 
In comparison to New Zealand adults, the study by Sharples et al. showed 85.3% men and 
92.9% women could be placed within the correct BMI category by using self-reports of 
weight and height, a finding which was slightly higher than this study of Otago 
adolescents (81.7%) (Sharples et al., 2012). Some factors that could have influences 
Sharples et al. results could be the age of the participants, as 40-50 year olds are much 
more responsible and aware than what adolescents are (Sharples et al., 2012). The 
proportion of other ethnicities could have also influenced results as the study population 
was nationally representative of the time (Sharples et al., 2012).  
 
When using adolescents self-reported weight and height to classify BMI, 87% of the 
normal BMI, 69% of overweight and 61% of obese adolescents could be placed into the 
correct BMI category. This shows that the majority of individuals would be captured into 
the correct BMI categories when using self-reported data (Strauss, 1999). These results 
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are consistent with other research, which further suggests that the use of self-reported 
anthropometric data is suitable for providing an rough estimate for obesity related 
behaviors, and for the use in epidemiological studies to gather a reasonably accurate 
account of an adolescent’s weight and height (De Vriendt et al., 2009; Strauss, 1999; 
Wang et al., 2002).  
 
Results arose from this analyses that were close to but not statistically significant but 
pose interesting potential questions for future research in this area; e.g. are obese 
participants more likely to overestimate height? Are people from the Pacific Islands more 
likely to overestimate weight?  
 
Strengths and limitations: 
Major strengths of the current thesis include the planning that went into creating the 
OSSLS2 survey and other relevant tasks involved in collecting data (Howe et al., 2013). All 
questions were pilot tested on a convenience sample of adolescents similar to the current 
population, standardised measuring protocols were used to obtain anthropometric 
measures and qualified instructors and research assistants ensured procedures were 
followed during this time to reduce bias. Questions asking participants to report height 
and weight were completed before any measuring occurred, and there was a very short 
time period between reporting of weight and height and actual measurements being 
taken.  Other larger surveys on this topic often had larger time periods between self-
reported and measured values of weight and height being recorded. The current thesis 
also showed a high response rate to the OSSLS2 survey with 78% of those invited to take 
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part in the study completing it. This thesis also had some limitations. Despite the high 
response rate, the data set from the OSSLS2 survey was relatively small compared to 
other studies on adolescents self-reported weight and heights. For Table 5., there was 
also some missing data which meant some of the data set had to be excluded for analysis 
purposes, as they did not have complete information on sports participation. However, 
despite the missing 26%, there were no significant differences between those who did 
not have complete data sets and those who did in terms of demographics. The Otago 
population used in the OSSLS2 study was not representative of the rest of New Zealand’s 
adolescent population, as this sample tended to have a higher proportion of “NZEO” 
ethnicity, had families from higher than normal SES backgrounds and have a lower 
proportion of overweight or obese students (University of Otago, 2011). A final limitation 
that could have biased the results was through the studies information sheet participants 
were told they would be measured for height and weight. This may have caused them to 
at least weigh themselves sometime that week before completing the survey. This 
limitation would also be apparent in other adolescent studies as participants would 
ethically have to be told they would be weighed and measured. 
 
Implications for future research   
As shown in the latest 2013 Census data, 89% of the population within this region were 
European, 7.5% Maori and 2.0% Pacific Peoples (Statistics New Zealand, 2013b). 
Auckland for example, hosts a different proportion of ethnicities, including New Zealand 
European (59.3%), Maori (10.7%), Pacific Peoples (14.6%), and Asian (23.1%) (Statistics 
New Zealand, 2013a). Therefore, further studies similar to this thesis could be conducted 
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in other regions of New Zealand to allow for better country-wide representation. This 
could show more accurate evidence around the potential relationship between ethnicity 
and accuracy of self-reports, and help establish whether there is a potential link that 
indicates Pacific Islanders are more likely to misreport than Maori or NZEO.  
 
As this study suggests, some groups within a population are more likely to misreport 
height and/or weight compared with others. For example, it has been consistently shown 
that obese and overweight participants are more likely to misreport their weight and 
height and to a greater extent than those with a normal BMI (Sherry et al., 2007). 
Therefore, to help prevent future bias from misreports within this group, it could be 
beneficial to investigate ways to develop a correction factor to help adjust self-reports in 
subgroups that consistently misreport.  
 
Conclusion 
In conclusion, the current results show Otago adolescents significantly underestimated 
height and weight, and BMI calculated from self-reported data was overestimated. Male 
adolescents underestimated height to a greater extent than females, and obese and 
overweight participants significantly underestimated their weight more than those who 
were classified into the normal BMI category. However, despite some misclassification, 
self-reports were acceptable given the extreme body changes adolescents go through 
during these years (Abbassi, 1998). In total, 81.7% of Otago adolescents could be 
correctly placed in the corresponding BMI category based on self-reported 
anthropometric data.  These results show the usefulness that self-reported data can bring 
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to large studies with limited time, budget or resources. Further research could develop 
correction factors to ensure the overweight and obese BMI groups reports of height and 
weight are more accurate.   
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7. Application to Practice 
 
Dietitians roles depend on what area they are working in, however the overall aim of a 
dietitian is to promote healthy eating habits, aid in the recovery or treatment of medical 
conditions and help create a positive nutrition environment for the population, based on 
knowledge and the science of nutrition (CareersNZ, 2016).  
 
The results from this thesis can be used to improve the way dietitians are currently 
practicing. For example, clinical dietitians with a high patient load both in and outside of 
the hospital will know how challenging it can be to obtain weight and height of a patient. 
The current results help dietitians by noting adolescents are more accurate in reporting 
weight than they are height, and in general BMI from self-reported data could be slightly 
overestimated. By having this knowledge, dietitians could decide to use self-reported 
values from adolescents when actual weight and heights cannot be obtained, to calculate 
BMI and plan a nutrition intervention knowing that the self-reported values will most 
likely be relatively accurate.  This could save time and effort for dietitians especially in a 
busy hospital as they could just ask this age group two simple questions rather than 
having to weigh or measure the patient themselves, which in a hospital can take time and 
unnecessary effort from the patient.   
 
These results can also be beneficial to dietitians working within public health. Many 
surveys need to be done on populations to establish which groups are struggling with 
their health and where nutrition messages or interventions should be targeted. As 
discussed in this thesis’ literature review, the benefit of being able to simply ask 
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adolescents “how tall are you” and “how much do you weigh” would save a lot of time, 
effort and money (Gebremariam et al., 2014). Based on these results, health trends could 
be relatively accurately estimated for the healthy normal weight population, however 
there is still some misclassification that occurs within the overweight and obese 
categories. This may pose issues for using this data as a way to decide which health 
targets should be focused on first (Sherry et al., 2007). However, it is a step in the right 
direction for use of this self-reported data, as these results have shown self-reports can 
be used in epidemiological studies. As mentioned in the discussion, if future research 
could come up with an correction factor to manage the error of misreporting in the 
overweight and obese groups then perhaps self-reported data could have far more use in 
the future (Sherry et al., 2007).  
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